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• Redevelopment is a journey, not a destination
• Amalgamation or subdivision of existing property boundaries
• Replacement of aging buildings with newer, larger buildings
• Usually leads to densification or intensification
Urbanisation and Development in NZ
• New intensification 
rules allow buildings 
of up to three storeys 
on most sites in cities 
without resource 
consent
• National Policy Statement on Urban Development stops 
councils hindering development by banning height limits of 
less than six storeys and car parking requirements in urban 
areas
• Are we developing trees/greenspaces out of our cities?
Urbanisation and the Urban Forest
Urban-rural gradient 
studies show decline 
in tree canopy cover 
moving from rural 
fringe to urban core
‘Green donut’ effect
Development’s Effect on the UF
But what’s happening at the parcel 
scale? And can that knowledge 
help us make better regulations 
and incentives to protect UF?
Canopy cover studies link tree 
cover loss with densification, 
impermeable surfaces…
Addressing the Knowledge Gap
• What happens to trees 
on a property when it 
is (re)developed
• Why are trees removed  







• Before/after approach to measure effect of 
redevelopment on tree removal/retention
• Done at the property level, rather than city level
Methods
• Manual delineation of trees using aerial imagery and 
LiDAR data
• 450 residential properties in Christchurch, NZ
• 321 redeveloped, 129 non-redeveloped properties
Results – The Big Picture
• 6,966 trees on 450 
properties
• Redeveloped properties
• 44% removal rate
• 40.2% canopy cover loss
• Non-redeveloped properties
• 13.5% removal rate
• 12.8% canopy cover loss
Drivers of Tree 
Removal and 
Retention
Modelling Tree Removal & Retention
Removal/Retention – Highlights
• Trees were:
• > 3x more likely to be removed on 
redeveloped properties
• ~ 3x more likely to be removed on 
smaller properties
• ~ 2x more likely to be removed if 
close to building
• 1.8x more likely to be removed on 
cheaper properties
Social and Demographic Influences
What led to owners’ removal and retention decisions?

Methods
• Survey (n = 445) of redeveloped and non-
redeveloped property owners
Tree Removal Survey Results
Tree Removal – Highlights
• Top reasons given for tree removal 
on redeveloped properties
• 83% - Trees were in the way of 
demotion or construction vehicles 
or equipment
• 62% - Trees were removed to make 
space for the new development
• 28% - Trees were damaged, diseased 
or dead
Tree Retention Survey Results
Tree Retention – Highlights
• Top reasons given for tree 
retention on redeveloped 
properties
• 89% - Trees are aesthetically 
pleasing
• 79% - Trees provide habitat for birds
• 76% - Trees provide privacy
• 69% - Trees provide shade
Implications 
How do the results 
contribute to our 
understanding of 
redevelopment’s 
effect on tree canopy 
cover?
Redevelopment’s Effect on the UF
• Overall tree canopy cover 
declines after redevelopment 
due to loss of individual trees
• May increase over time?
• Tree removal increased:
• on smaller, cheaper properties, 
where trees were close to 
buildings → issues related to 
subdivision and infill housing?
• Despite acknowledging the ES 
of trees, owners removed them 
to meet development goals
Redevelopment will continue in our cities.
How do we retain trees during redevelopment?
• Regulations and/or incentives
• Policies, planning schemes, local laws, financial 
incentives, community engagement, and stewardship
• Benefits and drawbacks for each, but 
combination has potential to protect trees
Influencing Decision Makers
• Big changes with the potential to affect urban forests 
are made with surprising ease by decision makers




• We can influence 
them with informed 
critique of gov’t 
regulations
• Requires urban forests have their own plans/policies/acts 
or that they be integrated into others
• Requires regular monitoring
• Requires people in influential positions
Questions to:
justin.morgenroth@canterbury.ac.nz
@jamorgenroth
